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1 Claim.

This invention relates to a crinkled fabric and
to a method of producing the same.

Heretofore a fabric has been given a plissé

surface having the appearance of seersucker cloth
by printing thereon spaced bands of a gum or
other removable resist and then passing the cloth
through a bath of caustic alkali, such as a cold
209 aqueous solution of NaOH, capable of
shrinking the cloth abnormally, such as 10 to
20% in length. The gum resist temporarily pro-
tects the printed portions from shrinkage, and
these protected portions are therefore caused to
pucker or form crinkles. Since the gum is ulti-
mately removed from the cloth, as in laundering
operations, it is necessary that the abnormal
shrinkage of the unprotected areas be materially
greater than that normal shrinkage which sub-
sequently takes place in the now exposed areas
originally protected by the resist. Hence the
process requires an abnormal shrinkage and a
wasteful decrease in cloth length. -

The production of such plissé cloth requires
the use of a cloth of normal texture made of
standard or normally twisted yarn or thread, as
distinguished from crepe cloth. The latter is
made by twisting the warp threads highly and
weaving a cloth to provide alternate strands of
left and right hand twist in the warp. The
woven crepe cloth has a generally smooth ap-
pearance, and the crepe effect is produced by
subjecting the cloth to an abnormal shrinkage,
such as by means of a caustic alkali solution,
which causes the highly twisted strands to be-
come kinked, crooked or wavy. Any printing of
resist patterns on crepe, as has been heretofore
proposed, merely produces a patterned effect
formed of interspersed creped and non-creped
areas. Hence, in the previous methods of making
both plissé and creped cloth, there has been an
abnormal shrinkage requiring a material loss of
cloth length.

Tt is the primary object of this invention to
make a Dplissé or a crinkled cloth without re-
quiring abnormal shrinkage thereof.

A further object of the invention is to make
a crinkled fabric from a cloth of standard tex-
ture by employing a permanent resist and sub-
jecting the non-protected areas fo a normal
shrinkage and thus avoiding a material loss in
yardage.

Purther objects of the invention are to make
a crinkled cloth in which the crinkled portions
having a lustrous appearance and to provide a
pleasing contrast between the crinkled and the
smooth areas and wherein either portion of the
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cloth may have desired dye effects. Other objects
will be apparent in the following disclosure.

In accordance with this invention, we propose
to make s crinkled, raised pattern or plissé cloth
from a non-crepe cloth, or one of standard tex-
ture made of normally twisted yarns which has
no artificial shrinkage, by printing that cloth in
a stretched condition with a hardenable re-
sist capable of permanently immobilizing the
stretched condition of the cloth without detri-
mentally affecting its pliability, after which the
resist is hardened or insolubilized and the cloth
is then subjected to a normal shrinking step, such
as is involved in a standard slack laundering or a
sanforizing operation, which shrinks the non-
printed areas and causes the resist printed areas
to crinkle. The stretched condition may be ob-
tained by employing a standard bleach process-
ing operation which serves to lengthen the cloth
warp-wise. The cloth may be printed in that
stretched condition and without the imposition of
further tension, or it may be subjected to ten-
sion to cause stretching thereof in the desired
direction. 'The desired pattern may be printed
on the cloth by means of a permanent resist, such
as a paste containing polymerizable resin com-
ponents capable of being thereafter hardened, or
a thermoplastic polymerized resin, or a resin in
an intermediate state of polymerization which
may be subsequently brought to a final insoluble
condition. '

Wide variations in the crinkled pattern may
be made, depending on the shape and arrange-
ment of the localized areas of the printed resist.
For g plissé cloth, we may print it with bands of
resin spaced by unprinted portions of the same
or a different width. These bands may run either
warp-wise or filling-wise of the cloth, depending
upon the stretched condition thereof. For ex~
ample, if the grey cloth has been subjected to a
standard bleach processing operation and in-
creased in length, that cloth may be considered
to be in a warp-wise stretched condition. In
that case, the bands of resin are printed warp-
wise of the stretched cloth, such as by means of
a printing roll having parallel circular printing
bands engraved thereon. However, the cloth
may have been initially framed or otherwise
stretched filling-wise or cross-ways of the piece,
and then it is desirable to print the bands length-
wise of the filling, such as by means of a prin{-
ing roll having parallel bands of engraving spaced
around its periphery and parallel with the axis
of the printing roll.

The cloth may have been initially dyed to a
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desired color, and the resin resist may contain a
suitable printing color therein in order to give
desired pleasing effects. Whether or not the cloth
was initially dyed, or the resin contains a color,
the cloth may be subjected to a further dyeing
operation after the resin has been insolubilized
and thus impart a color to the non-printed por-
tions. Also, the cloth may be subjected to a glaz-
ing operation prior to the final hardening of the
resin resist. This causes the nap to lie in a pol-
ished condition throughout the entire surface of
the cloth. Then, upon subjecting the resin to its
final hardening process, that glazed or polished
_condition of the resin printed areas is rendered
permanent, while the subsequent shrinking and
laundering operations remove the glaze previously
applied to the unprinted areas. Thus the final
effect is the pleasing one in which the crinkled
resin printed parts are glazed and may have spe-
cial color schemes, while the remainder of the
cloth has a matt or unglazed appearance.

In order to obtain the stretched condition, the
fabric may be subjected to various types of treat-
ment. ‘' We, however, preferably employ a standard
bleach processing treatment. For example, an
unbleached cloth, herein termed a “grey” cloth,
may be subjected to g bleaching process involving
the general steps of kier boiling the cloth under
pressure with a weak caustic alkali solution, after
which the cloth is washed with water, treated with
a dilute aqueous sulphuric acid solution and again
washed; then it may be chlorinated, such as by
treatment with sodium hypochlorite, and then
again washed, freated with acid and washed. It
may be put in bins while in a wet condition, after
which it is passed over devices which open up the
cloth, and then it may be dried on steam-heated
cylinders and finally wound into a roll. Wide
variations may of course be made in this process.
As g result thereof, a given piece of cloth has been
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materially lengthened due to the mechanical pull- -

ing of the cloth during the different processing
treatments and the cloth is now in what we have
herein termed its stretched condition. For ex-
ample, a piece of cloth 3000 yds. long and 38"’ wide
in the grey or unbleached condition may have been
pulled out to 3300 yds. of length and narrowed to
32’ in width.  In a standard textile printing op-
eration, the bleached- cloth would usually be
printed at that 32’ width while being subjected
only to such tension as is required for the printing
operation. In our process, we propose to print
the resist pattern on the cloth by such a standard
textile printing operation, while the cloth is in its
stretched or elongated condition. That is, in the
example given, the cloth being resist printed is
3300 yds. long and 32’’ wide.

For the resist of the printing paste, we may
use various types of resin, but we prefer to use
the amino-plasts and the amide formaldehyde
condensation products, and particularly the con-
densation products of formaldehyde with either
urea or melamine, and their homologues. For
some purposes, we may use alkyd resins, such as
the condensation product of glycerol, a fatty acid
and phthalic anhydride; or we may use vinyl
resins, such as vinyl acetate.

We prefer to employ a printing paste made of
melamine formaldehyde and a suitable thickener,
such as starch or sodium alginate. For example,
we may make a paste of 15 gals. of melamine
formaldehyde and 85 gals. of & 2% aqueous solu-
tion of sodium alginate. Color may be added as
desired. We may also employ a paste made by
cooking 0.75 pound of cornstarch in one gallon of
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water. 15 parts by weight of melamine formalde-
hyde is combined with 75 parts by weight of the
cornstarch paste. To this mixture is added 10
parts by weight of a 109 solution of NH4CI in
cold water, the salt serving as a catalyzer for
polymerizing the resin. This gives the required
consistency or viscosity for the printing operation.
If a color design is to be printed, we may add to
the printing paste 5 parts by weight, more or less,
of a suitable coloring matter, such as a standard
yellow pigment.

The starch paste is a thickener employed to
give a desired consistency to the printing paste,
since the monomeric resin is a heavy oily liquid
and not adapted for printing when used alone.
Many substances well known to the printer may
be employed in place of the starch. We may em-
ploy gum tragacanth paste, or a protein thickener
or an emulsion of a resin, oil and water propor-
tioned to give the required consistency. The
thickener may be omitted if the resin is highly
viscous.

The melamine formaldehyde in the above for-
mula is used in the monomeric form, and it is sub-
sequently hardened or polymerized by heat. A
partially polymerized resin may be employed in
the printing paste, in which case the subsequent
treatment is such as to complete the polymeriza-
tion and render it insoluble and immobilize the
stretch of the cloth. It is also feasible to employ
in the printing paste only a part of the resin
components and thereafter subject the printed
article to treatment by the remaining components
required to make the insoluble product. For ex-
ample, the paste may comprise an urea compound
which may be subsequently converted by treat-
ment with formaldehyde to form the insoluble
resin,

We may employ a composition made of urea
formaldehyde resin. For example, we may cm-
ploy 25 parts by weight of urea formaldehyde
with the 75 parts of cornstarch above specified.
Also, we may use an alkyd resin composed of a
mixed ester of glycerol, phthalic anhydride and
soy bean oil fatty acid dissolved in petroleum
hydro-carbon and emulsified with water. This
may be combined with melamine formaldehyde.
For example, a satisfactory resist has been made
by using a blend of such emulsified resins. The
printing paste may be made as follows: 2.5 gal-
lons ‘of the emulsified alkyd resin blend is dis-
persed in 15 gallons of a high flash naphtha.
Then 7.5 gallons of melamine formaldehyde is
dissolved in 20 gallons of cold water. A third
solution is made of 2 pounds of ammonium chlo-
ride dissolved in 5 gallons of cold water. This
latter solution is added slowly with agitation to
the melamine formaldehyde solution; then this
mixture is added to the resin dispersion and
emulsified therewith by means of a high speed
mixing apparatus. If desired, this paste may
have added thereto any suitable coloring matter,
such as a dye or pigment.

In accordance with @ further aspect of this
invention, we may produce a crinkled or raised
pattern cloth in which the immobilized areas
have been given a glazed or polished surface.
This is accomplished by glazing or polishing
the cloth while the resin is in a monomeric, ther-
moplastic or partially polymerized condition and
which has not been brought to its final hardened
form. For example, if the cloth has been printed
with a paste containing melamine formaldehyde,
as above stated, the entire surface of the cloth
may be subjected to heat and friction in a calen-
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deririg operation which produces the glaze. A
thermoplastic polymerized resin is brought to an

adhesive or semi-plastic condition by the heat.

so that it Is capable of adhering to the crushed
fibres of the cloth and holding them in place.
The polished or glazed appearance extends over
the entire cloth at this time, but the glazed
.. condition disappears in the localized unprinted
background when the cloth is later subjected to
washing or other operations. Thus, a piece of
cloth having a white or an unprinted monotone
col(’pr may have the crinkled portions presenting
a glazed or polished appearance. If coloring mat-
ter has been added to the paste, then the printed
colored pattern containing the resin is shiny as
well as crinkled. The lustre or glazed appear-
ance may be omitted by polymerizing the resin
in a hot chamber where the -cloth is not sub-
jected to friction or pressure. Or, the resin may
be polymerized by passing it over hot drying rolls
in which there is no pressure or friction em-
ployed. The resin printing paste may be cither
transparent or translucent and impart no mate-
rial color effect to the cloth except that of the
" shiny or glazed condition. Also, the cloth may
be dyed either before or after printing and hard-
ening the resist. .

After the cloth has been printed by ihe resin
paste, with or without coloring matter, it may
be subjected to a standard operation of drying
to a substantially dry condition, such as one con-
taining 5% of moisture. The cloth may be quite
dry for a melamine resin, since it will not mark
off on the cloth. For the urea type of resin,
we may dry the cloth to a condition contain-
ing 10% or more of moisture. If a glazed appear-
ance is desired, the cloth is subjected to a pol-
ishing operation; or this step may be omitted.
The polishing may be accomplished by means of
heated calendering rolls which subject the cloth
to heat and a pressure which may be as high as
40 tons; or it may be passed at a controlled rate
between heated calendering rolls, one of which
is driven at a higher speed than the other, so
that it frictionally wipes across the surface of
the cloth. This polishing or glazing operation
may involve a temperature of 320 to 400° F., but
if the cloth is passed rapidly through this stage,
but little polymerization of the resin may be
effected.

While the cloth remains in the stretched con-
dition under which it was printed and before any
shrinkage is effected, it is subjected to a standard
heat treatment which polymerizes the resin or
converts it to a stable and insoluble condition.
Polymerization of melamine formaldehyde may
be accomplished by heating the resin printed
cloth to 300° F. for 3 to 5 minutes. This may
be accomplished while polishing the cloth or sub-
sequent thereto. It is preferable to combine the
two operations, since the thermoplastic polymer-
ized melamine formaldehyde tends to flow under
the heat and pressure of the calendering rolls
and thus be forced into intimate contact with the
surface fuzz of the glazed cloth as well as the
warp and weft. This causes both the glaze and
the stretch of the weave to be immobilized. The
resin is pliable and it is present in such a small
amount that the flexibility and softness of the
cloth is not materially affected.

A primary feature of this invention lies in the
fact that after the resist. has been printed on
the cloth and the stretch has been immobilized
by rendering the resist permanent, the cloth is
shrunk to a normal extent and especlally to sub-
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stantially its original length. In other words,
we propose to restore the original length of the
unbleached cloth by shrinking out the stretch,
as it were, in the non-printed portions. Since
the immobflized stretched areas retain their orig-
inal length, they necessarily crinkle when the
rest of the cloth is shrunk. At the same time,
we have ma.mtau}ed substantially the full length
of cloth as originally provided for the grey or
unbleached goods.

The shrinking operation may be accomplished
by a standard sanforizing treatment, or by a
normal laundering and sack drying operation.
Sanforizing involves shrinking the cloth back to
substantially the original grey length and leaving
the cloth in such a condition that when laun-
dered and dried without tension under standard
procedure the normal shrinkage thereafter will
usually not be over a tolerance of 1%. In this
process, the cloth is pulled out to & desired width
and then passed through the shrinking treatment,
wherein the sanforizer blanket pushes enough
cloth, which is wet with water, in between the
blanket and a drying drum so as to relieve the
Iongitudinal tension which would otherwise be
caused by drying shrinkage and so provide enough
cloth warp-wise to restore the original grey
length.

Similarly, the resist printed fabric may be
shrunk in & slack laundering operation, where-
in the fabric is not subjected to tension in the
direction of its original stretch, such as length-

‘wise of the bands of resin resist in a plissé cloth. -

That is, we may pass the cloth through a stand-
ard soap and water laundering treatment, after
which it is dried in a slack condition, such as by
hanging it in loops or festoons over drying racks
and without placing it under longitudnal tension.
The cloth may be framed as desired to, say, 36’
wide, but the shrinkage is preferably that which
restores- the original length of the cloth. How-
ever, as will be appreciated, wide variations may
be made in the dimensions of the cloth. But,
it is important that the cloth be not subjected to
an abnormal shrinkage, such as is caused. by
strong acid or caustic alkali, which permanently
decreases the grey yardage to a material extent.
Hence, by this treatment we are able to make a
crinkled cloth from a given piece of goods with-
out losing yardage materially or without decreas-
ing the length of the cloth beyond that normal
shrinkage involved in standard laundering and
sanforizing treatments, .

It will be appreciated that the immobilization
of the weave of the cloth is only such as is needed
to permit the unprinted portions of the cloth
to assume s more highly shrunk condition than
the printed portions and that the flexibility or
pliability of the cloth is not materially affected.
The percentage of resin present in the printing
paste and the amount of printing paste employed
in a normal printing operation are so small as
not to make a stiff cloth or one which does not
possess substantially its full pHability. Hence,
the term “immobilized” as used in the claims is
to be thus interpreted as applied only to that
partial immobilization which is needed to provide
the desired crinkled effect and yet leave the cloth
pliable.  Also, such expressions as “cloth of nor-
mal texture” are to be interpreted as meaning a
cloth which is made of normally twisted yarn or
threads and which does not have an artificial
shrinkage or tendency to form a crepe when
shrunk. The appearance of the cloth will de~
pend upon the shape of the printed pattern. ¥For
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example, if the pattern comprises spaced areas,
such as a polka dot or & printed figure design,
other than spaced bands found In plissé cloth,
then the restoration of length of the non-printed
portions will cause the resist coated areas to
become raised, or in some cases wavy. A small
polka dot design would tend to be raised, while a
much larger figure would be both raised and
wavy. These types of product are herein termed
“crinkled” and are intended to be within the
scope of this invention.

It will now be understood that many modifica-
tions may be made in the steps of the procedure
and the product, as well as the composition of the
printing paste to obtain varied results. Hence,
the above disclosure is to be interpreted as set-
ting forth the principles of our invention and
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glaze and the stretched weave only in the printed

- areas, and thereafter wetting and drying the cloth
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not as imposing limitations on the claim ap-..

pended hereto.

‘This case is a continuation-in-part of our co-
pending s«pplication, Serial No. 511,349, filed No-
vember 22, 1943.

We claim:

The method of making a crinkled, non-creped
cloth comprising the steps of providing an un-
bleached cloth of normal non-creping twist and
texture, bleach processing the cloth and stretch-

"ing the weave only warpwise to a greater length,
printing the cloth in said warpwise stretched

condition with localized areas of a hardenable 30 Number

melamine formaldehyde resin resist, drying the
cloth, polishing and glazing the dry cloth, harden-
ing the resin while the polished cloth is held in
said prestretched condition and immobilizing the
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in a slack laundering operation to restore sub-
stantially the . original pre-bleached warpwise
length and provide a cloth which is not mate-
rially shrinkable under standard laundering con-
ditions, and causing the resin printed areas to
be permanently crinkled substantially wholly by
said change in length.

ALBERT SYDNEY JONES.

GERALD B. STACKPOLE.
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